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@ Compounds of the formula: 
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^ and pharmaceutically acceptable acid addition salts thereof, 
^ wherein R^ is at the 3 or 4 position and is phenyl or phenyl 
^ substituted by halo CrC4 alkoxy, or C2-C5 alkoxycarbonyl; 
^ R^ is at the 2 or 7 position and is a group of the formula 
^ X<CH2)nNR^R* wherein X is -CH « CH- or -(CH2>2-; nls 1 . 2. 3 
O or 4; and either R^ and R^ are each independentiy H or C1-C4 

alkyl, or R^ and R* togetiner with the nitrogen atom to which 
W tiiey are attached fomn a t-pyrrolidinyl or piperidino group; Y is 
i0 K C1-C4 alkyl, C1-C4 alkoxy or a C2-C5 alkoxycarbonyl group 
^ at the 4, 5, 6 or 7 position; and wherein when R^ is at the 

2-position« R^ is at the 3- or 4t)osItion, or alternatively when 
O is at the 7-position, is at the 3-position; are useful for the 

treatment of diarrhoea in humans and animals. 
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This invention relates to therapeutic agents and In 
particular to a series of 3-phen7lbenzo[b]thiophene derivatives 
vhtch ve have found to be valuable as antldiarrhoeal agents. 
Diarrhoea is one of the major causes of morbidity and 
5 mortality in the world, and in developing countries it accounts 

for more infant fatalities than any other single cause. Even in 
North America and Europe it is a leading reason for death or 
debilitation among both the young and the elderly. Severe 
diarrhoea is most commonly caused by an infection of the small 

10 intestine; however, the microorganism itself does not invade the 

intestinal mucosa but produces an enterotoxin which is believed to 
be responsible for stimulating active electrolyte secretion and 
consequent fluid loss. 

Although the introduction of oral hydration therapy has 

15 greatly simplified the treatment of dehydrating diarrhoea, drugs 
that reduce the rate of fluid loss also have an important role in 
the management of the condition. One such drug which has recently 
been identified as a promising antisecretory drug for use in the 
treatment of dehydrating diarrhoea is chlorpromazine. However 

20 chlorpromazine also has marked effects on the central nervous 

system at the dosages used, most notably sedation. The present 
invention provides compounds which are useful in the treatment of 
diarrhoea but which have significantly reduced sedative effects. 
Thus the present invention provides anti-diarrhoeal agents of 

25 the formula:- 
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(I) 



and their pharmaceutlcally acceptable acid addition salts, 

wherein is at the 3 or 4 position and is phenyl or 

phenyl substituted by halo, C^-C^ alkoxy, or ^2'^5 

alkoxycarbonyl; 
2 

R is at the 2 or 7 position and is a group of the 
formula: 



R 



-X-(CH2)j^-N 



vfaerein 



and 



X is -CH«CH- or -(012)2"; 

n is 1» 2, 3 or 4; 
3 4 

either R and R are each independently H or C^^-C^ 
3 4 

alkyl» or R and R together with the nitrogen atom 
to which they are attached form a 1-pyrrolidinyl or 
piper idino group; 

Y is H, C^-C^ alkyl, C^^-C^ alkoxy or a Cj-C^ 
alkoxycarbonyl group at the 4, 5» 6 or 7 position; 
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2 1 
and wherein when R Is at the 2-posltlon» R Is at the 

2 

3- or 4-position, or alternatively when R Is at 
the 7-posltlon, R^ Is at the 3-posltlon« 

The Invention also provides a pharmaceutical composition 
comprising a compound of the formula (I) or a pharmaceutlcally 
acceptable acid addition salt thereof, together with a 
pharmaceutlcally acceptable diluent or carrier. 

The Invention further provides a compound pf the formula (I) 
or a pharmaceutlcally acceptable acid addition salt thereof, for 
use In medicine. In particular for treating diarrhoea In humans 
and animals* 

In the above definitions halo means fluoro« chloro, bromo or 
lodo. Alkyl groups containing three or more carbon atoms may be 
straight or branched chain. 

One particular and preferred group of compounds are the 

1 ' 2 

confounds of formula (I) wherein R Is at the S-posltlon and R at 

the 2-posltlon. Also preferred are compounds wherein X Is (^^2^fi 

3 4 

especially when n Is 2. A preferred value for R and R Is 
methyl. R^ Is preferably phenyl. 

Thus one particular and preferred compound of the Invention 
Is 2- (4-dlmethy lamlnobutyl) -3-phenylbenzo [b J thlophene . 

The compounds of the Invention can be prepared from an 
appropriate aryl-subs tltuted-benzo [b ] thlophene-carboacaldehyde . 

The process Is Illustrated by the following reaction scheme where 

1 ■ ' 2 • 

R Is shown at the 3-posltlon and R Is at the 2-posltlon: 
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Y 




In the first step, compounds of the formula (I) wherein X is 

«-CH»CH- are prepared from the aldehyde (II) by a Wittlg reaction 

3 4 

5 using the ylide generated from the appropriate R »R -substituted- 

aminoalkyltriphenylphosphonium halide by reaction with butyl- 
lithium. 

The reaction is generally performed by adding a solution of 
butyllithium to a cooled solution of the phosphonium halide, 
10 generally the chloride, in an organic solvent, for example 

tetrahydrofuran. After a few minutes the carboxaldehyde (II) is 
added. A period of several hours at room temperature is generally 
sufficient to ensure completion of .the reaction and the* product is 
then isolated by conventional procedures. 
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The compounds of formula (I) wherein X Is -(CH2)2*' 

readily prepared from the corresponding compounds wherein X is 

-€H«CH- by catalytic hydrogenation. The reaction is typically 

performed at a pressure of 60 p.s.i. (4.2 bar) and room 

temperature in the presence of platinum oxide or palladium on 

charcoal catalyst and is generally complete after a few hours* 

The compounds of formula (I) wherein is at the 4-position 
2 

and R at the 2-po6ition and the compounds of formula (I) wherein 

1 2 
R is at the 3-po8ition and R at the 7-position are prepared in 

an exactly analogous manner starting with the appropriate 

4-aryl-benzo[bJthiophene-2-carboxaldehyde or 3-aryl-ben2o[b]- 

thiophene-7-carboxaldehyde respectively. 

As a variant of this process, especially useful for preparing 
compounds of the formula (I) wherein R'' and R* are both hydrogen 
and n is 3 or 4, the aldehyde (II) is reacted with the ylide 
generated from a cyanoall^l-triphenylphosphonium halide to give a 
cyanoalkyl olefin; reduction of this by catalytic hydrogenation 
followed by reduction with lithium aluminium hydride gives the 
corresponding aminoalkyl product. 

The free amine wherein R and R are both hydrogen may also 

be alkylated by conventional means to give the correpsonding 
3 4 

compounds wherein R and R are C^^-C^ alkyl. Thus, for example 
methylation with a mixture of formic acid and formalin yields the 
dimethylamino derivative wherein R^ and R^ are methyl. 
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The starting 3-ai:yl-ben2o[b]thlophene-2-carboxaldehyde8 of 
formula (II) and 4-aryl-benzo[b]tlilophene-2-carboxaldehyde8 are 
generally known compounols. They are conveniently prepared from the 
corresponding 3- or 4-aryl-ben2oIb]thiophene by reaction with 
butyllithium followed by addition of dimethylformamide. The 
3-aryl-benzo[b]thiophene*7-carboxaldehydes are prepared from the 
corresponding 7-«ethyl compound* for example by bromination with 
N-bromosuccinimide followed by a Sommelet reaction* The 
aminoalkyltriphenylphosphonium halides are generally known 
compounds prepared in accordance with literature precedents, for 

example, by reaction of a bromoalkyltriphenylphosphonium halide 

3 4 

with the appropriate amine HNR R • 

Acids from which pharmaceutically acceptable addition 
salts of the compounds of the invention can be prepared are those 
which form non-toxic addition salts containing pharmaceutically 
acceptable anions > such as the hydrochloride » hydrobromide» 
hydroiodide, sulphate or bisulphate^ phosphate or acid phosphate, 
acetate, maleate, fumarate, lactate, tartrate, citrate, gluconate, 
saccharate and p- toluene sulphonate salts* 

The compounds of the invention are valuable for the treatment 
of diarrhoea in both humans and animals, especially for the 
treatment of severe forms of diarrhoea of bacterial origin, for 
example, associated with E*coli infections in humans and enteritis 
in pigs. The compounds are also of value in treating milder forms 
of the condition such as travellers' diarrhoea. 
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The activity of the compounds is assessed using a test 
procedure based on that described by Glannella in Infection and 
Immunity 1976, 14^^^ 95-99, in which the ability of the compounds to 
inhibit the intestinal secretion induced by administration of an 
entero toxin is measured in suckling mice. In practice a group of 
mice are given an oral dose of a heat stable toxin produced by 
E'Coli as described by Staples j^t^ al,, J. Biol. Chem., 1980, 255 . 
4716. This induces intestinal fluid secretion ^nd causes an 
increase in gut weight relative to that of the remaining carcass. 
A further group of mice are dosed with the toxin followed by the 
compound under investigation at various dose levels. After 2 1/2 
hours at 23°C the mice are killed and the weight of the gut 
measured as a proportion of the remaining carcass. The ED^^ value 
is recorded as the dose of compound which Is able to reduce the 
level of enterotoxin induced secretion to SOZ of that observed in 
untreated animals. The test can also be performed using a heat 
labile enterotoxin, produced for example by Vibrio cholerae as 
described by Kusama and Craig, Infection and Immunity, 1970, 1^, 
80. 

For human use, the anti-diarrhoeal compounds of the formula 
(I) can be administered alone, but will generally be administered 
in admixture with a pharmaceutical carrier selected with regard to 
the intended route of administration and standard pharmaceutical 
practice. For example, they may be administered orally in the 
form of tablets containing such exciplents as starch or lactose, 
or in capsules or ovules either alone or in admixture with 
exciplents, or in the form of elixirs or suspensions containing 
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flavouring r colouring agents. They may be Injected 
parenterally, for example* Intravenously. Intramuscularly or 
subcutaneously. For parenteral administration, they are best used 
In the form of a sterile aqueous solution which may contain other 
substances, for example, enough salts or glucose to make the 
solution Isotonic with blood. 

For oral administration to human patients, the dally dosage 
level of the antl-dlarrhoeal compounds of the formula (I) will be 
from 1-40 mg./kg.. preferably 2-10 mg./kg. (In divided doses). 
Thus tablets or capsules of the compounds can be expected to 
contain from 5 mg to 25 mg of active compound for administration 
singly or two or more at a time as appropriate. In practice the 
physician will determine the actual dosage which will be most 
suitable for an Individual patient and It will vary with the age. 
weight and response of the particular patient. The above dosages 
are exemplary of the average case but there can. of course, be 
Individual Instances where higher or lower dosage ranges are 
merited, and such are within the scope of this Invention. 

The compounds may be administered together with other agents, 
for example antibiotics, and with concurrent hydration therapy If 
appropriate. 

The preparation of the compounds of the formula (I) Is 
Illustrated by the following Examples. 
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EXAMPLE 1 

2-(4-'Dlmethylaminobut-l-enyl)-'3"Phenylben20 [b] thlophene oxalate 

A solution of butylllthlum (75ml of 1.6M solution in hexane; 
0.12 mole) was added to a stirred slurry of 3-dimethylamino- 
5 propyl triphenylphosphonlum chloride (53 .Zg; 0*14 mole) in 

tetrahydrofuran (180 ml) at O^C. The. resulting mixture was 
stirred for 30 minutes at O^C and a solution of 3-phenylbenzo- 
[b]thiophene-2-carboxaldehyde (16. 9g; 0.071 mo^e) in 
tetrahydrofuran (20ml) was then added in a stream. The mixture 

10 was allowed to warm to room temperature and stirred at this 

temperature overnight. The reaction was quenched by the addition 
of water, the tetrahydrofuran removed under reduced pressure and 
the resulting oil extracted into diethyl ether. The ethereal 
solution was extracted with dilute hydrochloric acid (0.5 H)» the 

15 acid extract was made basic by the addition of 2H sodium hydroxide 
solution and the resulting oil extracted into diethyl ether. The 
ethereal extract was dried over potassium carbonate and treated 
with excess oxalic acid in diethyl ether. The resulting 
precipitate was collected and dried to yield the desired product 

20 as the oxalate salt (26.1 g). Recrystallisation from isopropyl 
alcohol gave the pure product as a mixture of cis and trans 
isomers, m.p. 156-160^0. Found: C,65.56; H,5«89; N,3.65; S,7.77. 
C^qH^^NS: C2H20^: l/AH^O requires C 65-74; H,5.89; N,3.49; 
S.7.96Z. 
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EXAMPLE 2 

. 2-C4-Dlmethylamlnobtttyl)-3-phenylbenzo[b]thlophene p-^ toluene 
sttlphonate 

A solution of 2-(4-dlmethylaminobut-l-enyl)-3-phenylbenzo- 
5 [bjthlophene oxalate (21.6g, 0.065 mole) In methanol (250ml) and 

water (IQml) was hydrogenated at a pressure of 60p.s.l at room 
temperature for 4 hours In the presence of platinum oxide (Ig). 
At the end of this time the catalyst was removejd by filtration and 
the solvent evaporated. The resulting solid was dissolved in 
10 water, the pB adjusted to 10 with 2tf sodium hydroxide solution and 
the resulting oil extracted into diethyl ether. The ethexeaL 
extract was dried over potassium carbonate, treated with 
decolouring charcoal and filtered • A solution of excess 
p-tolulenesulphonic acid in diethyl ether was added to precipitate 
the product as the p-toluenesulphonate salt. Recrystallisation 
from ethyl acetate gave the title product (21.4 g) m.p. 75-77^C. 
Found: C,67.12; H,6.62; N,2.85. C20^23 ^StC^HgOgS requires 
C,67.34; H,6.49; N2.91Z. 



EXAMPLE 3 

Cis/ trans 2- (3-D ime thylaminoprop->l--enyl) -S-phenylbenzo [ b ] thiophene 
oxalate was prepared as described in Example 1 starting with 
2-dimethylaminoethyltriphenylphosphonium chloride. The product 
had m.p. 154«156^C (from isopropyl alcohol). Found: C, 65.44; 
H,5.51; N,3.83. CjgHjjNS:C2H20^ requires C, 65.78; H,5.52; 
N,3.65Z. 
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EXAMPLE 4 

2- (3-Dimethylamlnopropyl) "3->phenylbenzo [b ] thlophene oxalate was 
prepared by hydrogenatlon of the product of Example 3 following 
the procedure described in Example 2. The product had m«p« 
164-168^C (from isopropyl alcohol). Found: C, 65.09; H, 6.13; N, 
3.75. Cj^^fi2^NS:C2H20^ requires C, 65.44; H, 6.01; N,3.63%. 

EXAMPLES 5-12 ; 
The following compounds were prepared following the general 
procedures of Examples 1 to 4 starting with the appropriate 

3- aryl~benzothiophene-2-*carboxaldehyde (II). The compounds were 
isolated as their oxalate salts. 




2 
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E2CAMPLE 13 

2- (5-Amlnopentyl) -3-phenylbenzo [b 1 thlophene 

1. 2- (4-Cyanobut-l-eny 1) ^3-pheny Ibenzo [b ] thlophene 

A solution of lithium dilsopropylamide (27 snnole in 10 ml 
tetrahydrofuran) was added dropwise to a stirred slurry of 
3*cyanopropyl-trlphenylphosphonlum bromide (12.3 g; 30 nmole) In 
tetrahydrofuran (65 ml) at -lO^'C. The mixture was maintained at 
this temperature for 30 minutes and a solution /of 3-phenyl- 
benzo[b]thlophene-2-carboxaldehyde (4«8 g; 20. mmole) In 
tetrahydrofuran (10 ml) was added and the mixture stirred at room 
temperature for 1.5 hours. The reaction was quenched by pouring 
into water (100 ml) and extracting with diethyl ether (3 x 70 ml) . 
The combined ethereal extracts were dried over magnesium sulphate 
and concentrated under reduced pressure* The resulting product 
was chromatographed on silica gel elutlng with a mixture of 
methylene chloride and hexane to give the desired cyano*-olefln 
(4.1 g)- 



2. 2" (4-Cyanobutyl) -'3-phenylbenzo [b ] thlophene 

The cyano*olefln above (4.0 g; 13.8 mmole) was dissolved in 
isopropyl alcohol (100 ml) and hydrogenated over.lOZ palladium on 
charcoal catalyst for 12 hours at 60 p.s.l* (4.2 bar) and 40^C. 
The catalyst was removed by filtration and the solution 
concentrated under reduced pressure to yield 2-(4-»cyanobutyl)-3- 
phenylbenzo[b J thlophene (3.5 g)« 



PLC 403 



0169C12 



^ 15 - 

3. 2^ (5-Aittlnopentyl) *»3-phenylbena5o [b ] thlophene 

A solution of the product from 2 above (1.0 g» 3.43 mole) in 
diethyl ether (10 ml) was added dropwlse to a stirred suspension 
of lithium aluminium hydride (0,5 g, 13.2 mmole) in diethyl ether 
(20 ml) and the mixture stirred overnight at room temperature. 
The mixture was subsequently treated cautiously with water (0.5 
ml) followed by 50% potassium hydroxide solution (0.5 ml). The 
resulting solids were removed by filtration and/ washed with 
diethyl ether. The combined organic fractions were dried over 
magnesium sulphate and concentrated to dryness to. yield the 
desired amine as an oil (0.89 g). A sample was converted to the 
maleate salt which was recrystallised from a mixture of isopropyl 
alcohol and diisopropyl ether, m.p. 102-105''C. Found: C,66*93; 
H,6.08; N,3.32. C^gHji^S: C^H^O^ requires C,67.14; Ht6.13; 
N,3.A1%. 

EXAMPLE 14 

2-(5-Dimethylaminopentyl) *3-phenylbenzo [b 1 thlophene oxalate 

A mixture of 2- (5-aminopentyl)-3-phenylbenzo[b] thlophene 
(0.35 g, 1.18 mmole), formic acid (5 ml) and formalin (5 ml) was 
heated on a steam bath for 4 hours. The reaction mixture was 
cooled and poured into water (20 ml). The pH was adjusted to 10 
by the addition of sodium hydroxide solution and the resulting oil 
was extracted into diethyl ether (2 x 30 ml). The ethereal 
extracts were washed with water, dried over magnesium sulphate and 
concentrated under reduced pressure. The product was taken up in 
a little diethyl ether and precipitated as the oxalate salt by 
adding an ethereal solution of xalic acid. The product was 
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collected by filtration and recrystallised from a mixture of 
isopropyl alcohol and dllsopropyl ether to give the title product 
(0,1 g). m.p. ISS-m^C. Found; C,67.10; H,6,59; N,3.34. 
C^^HjjNS: C^HjO^ requires C,66,84; H,6.59; N,3,39Z. 

EXAMPLE 15 

2*- (4-Piper idinobut-l-enyl) -3-phenylbenzo [b ] thiophene 

The procedure of Example 1 was followed starting with 
3-phenylbenzo[b]thiophen-2-carboxaldehyde (2.4 g, 10 mmole) but 
reacting with the ylide generated from 3-piperidinopropyl- 
triphenylphosphonium bromide (7.02 g, 15 mmole) by reaction with 
butyllithium (7.5 ml» 1.6 molar; 12 mmoles). The product was 
isolated as the hydrochloride salt as a mixture of cis and trans 
isomers (2.1 g) m.p. 200-202*^0. Found: 0,72.29; H,6.99; N.3.74. 
C23H23NS.HCI requires 0,71.94; H,6.82; N,3.65Z. 

EXAMPLE 16 

2-(4-Piperidinobutyl) -3-phenylben2o [b ] thiophene hydrochloride 

Catalytic reduction of 2-(4-piperidinobut-l-enyl)-3- 
phenylbenzo[b I thiophene hydrochloride (2.0 g) by the procedure of 
£xaiiq>le 2 gave the title compound which was isolated as the 
hydrochloride salt (1.9 g) from isopropyl alcohol and diisopropyl 
ether, m.p. 156-157'0. Found: 0,69.85; H,7.21; N,3.36. 
C^jH^yNS.HOl.^ H2O requires 0,69*93; H,7.40; N,3.55Z. 
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EXAMPLES 17-20 
The following compounds were prepared from 4-phenyl- 
benzo[b]thiophene-2-carboxaldehyde by reaction with the 
appropriate amtnoalkyltriphenylphosphonium ylide followed by 
reduction according to the general procedures of Examples 1 i 
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EXAMPLE 21 

7-f 4-Dlmethy i «n<nnpro p~l-eiivl)-3-^>hen y1benzo Tbl thlophene 
hydrochloride 

(a) 7-Bromomethyl-3-pheiiylben2o(b]thlophene (13.5 g; 44.6 mmole) 
was added to a solution of hexamlne (14.0 g; 0.1 mole) In a 
mixture of acetic acid (50 ml) and water (25 ml) and the mixture 
refluxed with stirring for 3.5 hours. Concentrated hydrochloric 
add (25 ml) was added and the mixture refluxed for a further 20 
minutes. The solution was cooled, poured Into water and extracted 
with diethyl ether. The combined ether extracts were dried over 
magnesium sulphate and evaporated. The crude product was purified 
by column chromatography on silica elutlng with a mixture of 
methylene chloride and hexane. The relevant fractions were 
combined and evaporated to yield 3-phenylbenzo[bJthlophene-7- 
carboxaldehyde as an oil. (4.9 g). 

(b) The product from (a) was treated with the ylide prepared from 
2-diiiiethylaminoethyltrlphenylpho8phonlum chloride and butylllthlum 
following the procedure of Example 1 to yield the title compound 
which was isolated as its hydrochloride salt and recrystalllsed 
from isopropyl alcohol, m.p. 193-196-C. Found; C.68.98; H,5.92; 
K,4.63. Cj^gHj^gNS:HCl requires C.69.19; H,6.11; N.4.25%. 
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EXAMPLES 22-24 
The following compounds were prepared from 
3-phenylbenzo(blthlophene-7-carboxaldehyde and the appropriate 
aminoallqrltriphenylphosphonium yllde followed by catalytic 
reduction according to the general procedures of Examples 1 to 4 
respectively. 

/ 
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Preparatl n 1 

Preparation of 3-phenylbenzo[b]thlophene-2-carbo3caldehyde 

Butylllthlum (62.5 ml o£ 1.6H solution In hexane» 0.1 mole) 
was added dropwlse to a stirred solution of 3-phenylbenzo[b]*- 
thlophene (21.0g, 0.1 mole) In tetrahydrofuran (150 ml) at -70^C. 
The solution was stirred at -70^C for 30 minutes and dimethyl- 
formamlde (10 ml, 0.13 mole) was added. The resulting mixture was 
stirred at ~70^C for 30 minutes and then allowed to warm to 
ambient temperature. After a further hour the reaction was 
quenched by the addition of dilute hydrochloric acid (100 ml, 2M) 
and the tetrahydrofuran removed under reduced pressure. The 
resulting oil was extracted Into diethyl ether, the ethereal 
extract washed with water, dried over potassium carbonate and 
concentrated • 

The crude product was crystallised from a mixture of diethyl 
ether and hexane to give the title compound (16.9g).m.p. 86-89^C. 

Preparation 2 
3-(4-Methoxyphenyl)-ben2o [b ] thiophene 

A solution of butyl lithium In hexane (15 ml» 1.6 M; 24 
mmole) was added to a stirred solution of 3-bromobenzothlophene 
(5 g, 23.5 mmole) In diethyl ether (70 ml) at -78*C. The mixture 
was stirred at -75**C for 30 minutes and then a solution of 
anhydrous zinc chloride (3.2 g, 23.5 mmoles) In diethyl ether (70 
ml) was added. The mixture was maintained at -70**G for a further 
30 minutes and 4-lodoanlsole (5.2 g, 22.2 mmole) and tetrakls 
trlphenylphosphlne palladium (0) (1.4 g, 1.2 mmole) were then 
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added. The reaction mixture was allowed to warm t room 
temperature and after one hour 2N hydrochloric acid (50 ml) was 
added. The organic phase was separated, washed with water (2 z 50 
ml) and dried. The solvent was evaporated and the crude product 
5 chromatographed on silica to obtain the desired product (2.7 g). 

The compound was converted to its 2-carboxaldehyde by the 
procedure of Preparation 1. 

Other 3-aryl-benzo[blthiophene-2-carboxal<^hydes were 
obtained in a similar manner but lithium diethylamide was used 
10 instead of butyl lithium in the preparation of the 

methos^carbonyl-phenyl, fluorophenyl and chlorophenyl 
derivatives. 



Preparation 3 

5-Methoxycarbonyl-3-phenyl-benzo [b 1 thiophene-2"Carboxaldehyde 
15 A solution of 5-bromo-3-phenyl-benzo[blthiophene-2- 

carboxaldehyde (15.8 g, 50 mmole), para-toluene sulphonic acid 
(0.15 g) and ethylene glycol (30) in toluene (150 ml) was refluxed 
for 2 hours with continuous removal of water using a Dean and 
Stark apparatus, followed by soxhlet extraction with molecular 
20 sieves for 16 hours • The resulting solution was cooled, diluted 

with diethyl ether (150 ml), washed with sodium bicarbonate 
solution and water, dried over magnesium sulphate and concentrated 
under vacuum. The resulting gum was triturated with a mixture of 
diethyl ether and petrol to give the acetal as a white solid 
25 (15.6 g) m. p. 99-102 *C. 
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A solution of this product (6.3 g» 17.4 mmole) In 
tetrahydrofuran (40 ml) was treated at -40^C with a solution of 
n*butyl lithium (12.0 ml, 1*6 M; 19*2 mmole). After stirring at 
-40^0 for one hour the mixture was cooled to -75 and poured onto 
5 solid carbon dioxide (30 g) . When all the carbon dioxide had 

vapourlsed, sufficient water was added to dissolve all the solid 
matter (30 ml) and the pH of the solution was adjusted to 9 by the 
addition of IN sodium hydroxide solution and tl|e mixture was 
washed with diethyl ether (2 x 50 ml). Dlmethylsulphate (13.3 g, 

lO 0.105 mole) was added to the resulting aqueous solution over 2.5 
hours, the pH being maintained at 8-9 by the addition of dilute 
sodium hydroxide solution. The mixture was stirred overnight at 
room temperature and then extracted with diethyl ether (2 x 50 
ml) . The ethereal extracts were washed with sodium bicarbonate 

15 solution (30 ml), water (30 ml), dried and evaporated to dryness. 
Trituration of this solid with a mixture of diethyl ether and 
hexane yielded the 5-fflethoxycarbonyl-2-acetal (1.86 g) m.p- 
118-122 The mother liquors were evaporated to drimess and the 
product dissolved In methanol (50 ml) and water (5 ml). 

20 Concentrated hydrochloric acid (0.2 ml) was added and the solution 
refluxed briefly and allowed to stand at room temperature for 4 
hours. The methanol was removed under reduced pressure and the 
resulting gum partitioned between methylene chloride and aqueous 
sodium bicarbonate solution. The organic phase was separated, 

25 dried over sodium carbonate and evaporated. Trituration with a 
mixture of diethyl ether and hexane gave the desired title 
aldehyde (1.7 g), m.p. 185-187*'C. 
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CLAIMS 

1. A coiqpouid having the fonnula: 




(I) 



and pharmceutlcally acceptable add addition aalts thereof, 
wherein Is at the 3 or 4 position and is phenyl or phenyl 

substituted by halo Cj^-C^ alkoxy, or Gj-Cj 

alkoxycarbonyl; 

r2 is at the 2 or 7 position and is a group of the 
fonnula: 

/ 

-X-(CH2)„-N 

wherein X is -CH-CH- or 

n is 1, 2, 3 or 4; 

either R^ and R* are each Independently H or C^-C^ 
alkyl. or and R* together with the nitrogen atom 
to which they are attached form a 1-pyrrolldinyl or 
piperldino group; 

Y is H, C^-C^ alkyl, Cj^-C^ alkoxy or a C^-Cj 
alkoxycarbonyl group at the 4. 5, 6 or 7 position; 

wherein when R^ is at the 2-po8itlon. Is at the 3- 

2 

4-po8itlon, or alternatively when R is at the 
7-positlon, R-*- is at the 3-position. 



and 



and 
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2. A compound according to claim 1 wherein Is at the 

2 

3-posltlon and R la at the 2-po8ltlon. 

3. A compound according to claim 1 or claim 2 wherein X Is 

4. A compound according to any one of claims 1 to 3 wherein 
n Is 2. 

5. A compound according to any one of claims 1 to 4 wherein 
3 4 

R and R are methyl. j 

6. A compound according to any one of claims 1 to 5 wherein 
R^ Is phenyl. 

7. A compound according to claim 6 wherein R^ Is phenyl and 

2 

Is at the 3-posltlon and R Is at the 2-posltlon. 

8. The compound 2-(4-dlmethylamlnobutyl)-3-phenylbenzo[bJ- 
thlophene. 

9. A pharmaceutical composition containing a compound of 
the formula (I) as claimed In any one of claims 1 to 8 » or a 
pharmaceutlcally acceptable salt thereof » together with a 
pharmaceutlcally acceptable diluent or carrier. 

10. A compound of the formula (I) as claimed In any one of 
claims 1 to 8 or a pharmaceutlcally acceptable salt or 
pharmaceutical composition thereof* for use In medicine Including 
use in the prevention or treatment of diarrhoea. 
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CLAIMS for the Contracting Stater AT 

1. A process for preparing a compound of the formula: 

' y 



6^ 



1 il H R 



2 



(I) 



and pharmaceutlcally acceptable add addition salts thereof, 

wherein is at the 3 or 4 position and is phenyl or phenyl 

substituted by halo C^-C^ alkoxy, or C2-C^ 

alkoxycarbonyl ; 
2 

R is at the 2 or 7 position and is a group of the 
formula:. 

wherein X is -CH=CH- or -(CR^)^-; 

n is 1, 2, 3 or 4; . 
3 4 

and either R and R are each independently H or C^^-C^ 

3 4 

alkyl, or R and R together with the nitrogen atom 
to which they are attached form a 1-pyrrolidinyl or 

piper idino group; 

y. is H, C^-C^ alkyl, C^^-C^ alkoxy or a C^-C^ 

alkoxycarbonyl group at the 4, 5, 6 or 7 position; 

2 1 
and wherein when R is at the 2-position, R is at the 

2 

3- or 4-po6iti n, or alternatively when R is at the 
7-position, b} is at the 3-position; 
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which process comprises reacting a compound of the formula 




wherein R and. Y are as previously defined with the ylide prepared 
from a compound of the formula 



(CgH3)3P(CH2)^Q hal^ (IV) 

by reaction with a strong base, 

3 4 

wherein n is as previously defined and Q is CH2NR R or CN and 

3 4 

hal" is a halogen ion; and, in the case where Q is CH2NR R , 
reducing the resulting compound wherein X is -CH-CH- to give the 
compounds of formula (I) wherein X is (^2)2 or. in the case where 
Q is CN, reducing the resulting compound to give the compounds of 
formula (I) when X is (^2)2 and R^ and R* are both hydrogen, 
followed if desired by alkylation to give the compounds of formula 
(I) wherein R^ and R^ are C^-C^ alkyl; and optionally forming a 
pharmaceutically acceptable salt of the product. 

2. A process according to claim 1 wherein R^ is at the 

2 ' 
3-position and R is at the 2-position. 
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3. A process according to claim 1 or claim 2 wherein 
n is 2. 

4. A process according to any one of claims 1 to 3 wherein 

Q is cu^^ccn^)^. 

5* A process according to any one of claims 1 to 4 wherein 
is phenyl. 

6. A process according to claim 5 wherein is phenyl and 

2 

is at the 3-position and R is at the 2-position. 

7. A process according to claim I wherein the compound of 
formula IV is 3-dimethylaminopropyltriphenylphosphonium chloride 
and is reacted with butyllithium in an organic solvent at 0*^0 to 
generate the ylide. 

8. A process according to claim 1 wherein the compound of 
formula III is 3-phenyl-benzo[b] thiophene-2-carboxaldehyde. 

9* A process according to claim 7 and claim. 8 wherein the 
product of formula I wherein X is CH»CH is reduced to produce 
2-(4-dimethylaminbbutyl) -3- phenylbenzofb ] thiophene i 

10* A process according to any one of claims 1 to 9 which 
comprises the further step of mixing the product with a 
pharmaceutically acceptable diluent or carrier. 
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